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II.   GENERAL PRINCIPLES OF THE QUANTUM THEORY
OF SPECTRA

In order to explain the appearance of line spectra we are com-
pelled to assume that the emission of radiation by an atomic system
takes place in such a manner that it is not possible to follow the
emission in detail by means of the usual conceptions. Indeed, these
do not even offer us the means of calculating the frequency of the
emitted radiation. We shall see, however, that it is possible to give
a very simple explanation of the general empirical laws for the
frequencies of the spectral lines, if for each emission of radiation
by the atom we assume the fundamental law to hold, that during
the entire period of the emission the radiation possesses one and
the same frequency z/, connected with the total energy emitted by
the frequency relation

hv^W-W...........................(4)

Here E' and E" represent the energy of the system before and
after the emission.

If this law is assumed, the spectra do not give us information
about the motion of the particles in the atom, as is supposed in the
usual theory of radiation, but only a knowledge of the energy
changes in the various processes which can occur in the atom.
From this point of view the spectra show the existence of certain
definite energy values corresponding to certain distinctive states
of the atoms. These states will be called the stationary states of
the atoms, since we shall assume that the atom can remain a finite
time in each state, and can leave this state only by a process of
transition to another stationary state. Notwithstanding the funda-
mental departure from the ordinary mechanical and electrodynamical
conceptions, we shall see, however, that it is possible to give a
rational interpretation of the evidence provided by the spectra on
the basis of these ideas.

Although we must assume that the ordinary mechanics can not
be used to describe the transitions between the stationary states,
nevertheless, it has been found possible to develop a consistent
theory on the assumption that the motion in these states can be
described by the use of the ordinary mechanics. Moreover, although
the process of radiation can not be described on the basis of thevelopment of the two ways
